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 Abstract: 
Aims: The primary aim of this study was to determine the effect of age, sex, gross motor, 
manual ability, and communication functions on the frequency and enjoyment of children's 
participation in family and recreational activities. The secondary aim was to determine the 
relationships between motor and communication functions and participation. 
Methods: Participants were 694 children, 1.5 to 12 years old, with cerebral palsy (CP) and their 
parents across the US and Canada. Parents rated children's frequency and enjoyment of 
participation using the Child Engagement in Daily Life measure. Parents and therapists identified 
children's level of function using Gross Motor Function Classification System (GMFCS), 
Manual Ability Classification System (MACS), and Communication Function Classification 
System (CFCS). 
Results: Differences in frequency and enjoyment of participation were found based on children's 
GMFCS, MACS, and CFCS levels but not age or sex. Children with higher gross motor, manual, 
and communication functions had higher frequency and enjoyment of participation, compared to 
children with lower functions. Frequency of participation was associated with GMFCS and 
CFCS levels whereas enjoyment of participation was only associated with CFCS level. 
Implications: Knowledge of child's gross motor, manual ability, and communication functions 
of children with CP is important when setting goals and planning interventions for participation.  
 
 Highlights:  
x For children with cerebral palsy between 1.5 to 12 years of age: 
o Participation frequency differed by gross motor, manual, and 
communication function levels 
o Communication and gross motor function levels contributed to frequency 
of participation 
o Communication function level contributed to enjoyment of participation  
Highlights
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1. Introduction: 
In the past two decades, there has been an increasing interest in understanding and 
promoting participation of children with cerebral palsy (CP). Although the World Health 
Organization (WHO) has broadly defined participation as “involvement in life situations” 
(WHO, 2007, p. 9), conceptual clarity of the WHO’s definition is still open to debate in the 
pediatric participation literature. Recently, Imms and colleagues (2016) conducted a 
systematic review to explore variations in the language used to describe participation and 
they found two key terms that describe the participation construct, attendance and 
involvement. The authors further described attendance as the physical presence of the child in 
the activity, whereas involvement represents the “in-moment experience” of participation and 
includes elements of affect, motivation, and social connection (Imms et al., 2016). Chiarello 
(in press), however, suggests that involvement includes “affective, cognitive, and behavioral 
elements: how the person is feeling, thinking, and behaving”. Nevertheless, there is a general 
consensus among researchers that participation is a multidimensional construct that can be 
influenced by a wide range of child, family, and environmental factors (Imms et al., 2016; 
Chiarello et al., 2016; Palisano et al., 2011; King et al., 2006). 
An important outcome of rehabilitation services is to optimize children’s participation 
in different life situations such as home, school, and in the community (Palisano et al., 2012). 
Participation in family and recreational activities provides avenues for children to play, learn 
skills, make friendships, and develop self-confidence and belonging (Chiarello et al., 2014; 
King, Petrenchik, Law, & Hurley, 2009; Majnemer et al., 2008; King et al., 2006). Several 
child-related attributes influence participation of children with disabilities in family and 
recreational activities including age, sex, adaptive behavior, functional abilities, and 
impairments in body functions and structures (Chiarello et al., 2016; Imms, Reilly, Carlin, & 
Dodd, 2009; King et al., 2006; Palisano et al., 2011; Shikako-Thomas, Majnemer, Law, & 
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Lach, 2008). Previous studies have focused primarily on measuring the diversity (range of 
activities) and frequency (how often) of participation and investigating its relationship with 
child-related attributes. However, less attention has been given to understand enjoyment of 
participation and child-related factors influencing it. Enjoyment of participation can be 
perceived as part of the emotional (affective) experience of participation (King et al., 2009; 
Chiarello, in press) as well as a proxy for the developmental and psychological benefits 
emerging from the participation experience (King et al., 2009). 
Inconsistent findings have been found for the effect of child’s age on the frequency 
and enjoyment of participation in family and recreational activities.  Among children with CP 
(17 months to 6 years), children 3.5 to 4 years and older participated more often in activities 
compared to younger children (Chiarello et al., 2012; Chiarello et al., 2014; Law et al., 2012). 
Law et al. (2006) reported no age related differences in the total diversity and frequency of 
participation in recreational and leisure activities for children with physical disabilities 6 to 
11 years; however, children 12 to 14 years participated in less number of activities and less 
frequently compared to children 6 to 11 years. Palisano et al. (2011) reported that among 
children with CP aged 6 to 12 years, younger age was associated with a higher frequency of 
participation. In regard to the enjoyment of participation, Chiarello et al. (2014) found that 
although children with CP 3.5 to 5 years of age enjoyed participation more than children 17 
months to 2.5 years of age; on average parents reported that children across all age groups 
enjoyed their participation “very much” (Chiarello et al., 2014). For children with CP 6 to 12 
years of age Majnemer et al.  (2008) found that younger age was associated with more 
enjoyment of participation in informal activities. 
In general, similarities in the frequency and enjoyment of participation between boys 
and girls with CP are more common than differences (Chiarello et al., 2012; Law et al., 2006; 
Palisano et al., 2011). Two studies reported that the total frequency of participation in family 
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and recreational activities for children with CP 3 to 12 years of age did not differ by the 
child’s sex (Chiarello et al., 2012; Palisano et al., 2011). However, other studies have found 
that girls with disabilities including CP, 2 to 14 years of age, participated in a greater number 
of activities (Law et al., 2006; Law et al., 2012) and with higher frequency (Law et al., 2012) 
than boys. In addition, these studies also reported sex-related differences in the frequency of 
participation for specific dimensions of leisure and recreational activities (Law et al., 2006; 
Law et al., 2012). With regard to the enjoyment of participation, Majnemer et al. (2008) 
reported that for children with CP (6 to 12 years), female sex was associated with greater 
enjoyment of participation in formal and informal activities. 
Several studies of children with CP have found that children with higher gross motor 
function participate in a greater diversity of leisure and recreational activities and do such 
activities more frequently compared with children with lower gross motor function (Chiarello 
et al., 2014; Chiarello et al., 2012; Imms, Reilly, Carlin, & Dodd, 2008; Law et al., 2012; 
Palisano et al., 2011; Shikako-Thomas et al., 2008; Chiarello et al., 2016). However, Imms et 
al. (2008) found that diversity and frequency of participation for children with CP, 11 to 12 
years of age, was similar across Gross Motor Function Classification System (GMFCS) 
levels except for children in level V who had a significantly lower diversity and frequency of 
participation. For enjoyment of participation, Chiarello et al. (2016) reported that gross motor 
function of children with CP (1.5 to 5 years) was not associated with enjoyment of 
participation.  
Less attention has been given to understand the influence of children’s manual ability 
on the frequency and enjoyment of participation. Chiarello et al. (2012) reported that scores 
on the Upper Extremity and Physical Function subscale of the Pediatrics Outcomes Data 
Collection Instrument (PODCI) were moderately correlated with frequency of participation 
for children with CP, 3-6 years old. In another study, the diversity of formal and informal 
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participation were associated with Manual Ability Classification System (MACS) level for 
children with CP 11 to 12 years of age (Imms et al., 2009). In a related study, the diversity 
and frequency of participation did not differ for children in MACS levels I-IV but was lower 
for children in level V (Imms et al., 2008). The three studies provide some evidence that 
manual ability has influence on the diversity and frequency of participation for children with 
CP; however, further investigation over a wider and more inclusive age range is warranted.  
Several studies have reported the relationship between communication function and 
the diversity and frequency of participation of children with CP (Clarke et al., 2012; Imms et 
al., 2009; King et al., 2006; Palisano et al., 2011) but not enjoyment. These studies used 
different measures of communication and speech functions and found that higher 
communication/speech function is associated with a higher diversity and frequency of 
participation (Clarke et al., 2012; Imms et al., 2009; King et al., 2006; Palisano et al., 2011). 
The Communication Function Classification System (CFCS), validated in 2011 (Hidecker et 
al.), is now available to classify communication function of children with CP. 
Based on the research appraised, there are several areas where further research is 
needed. First, the effect of age and sex on a wide age range of children with CP has not been 
determined.  Second, research is needed to understand the effect of manual ability on 
frequency and enjoyment of participation as well as the effect of gross motor function on 
enjoyment of participation. Third, we did not identify any studies that examined the effect of 
communication function on the frequency and enjoyment of participation in family and 
recreational activities. The primary purpose of this study, therefore, was to determine the 
effect of age, sex, gross motor, manual ability, and communication function levels on the 
frequency and enjoyment of participation in family and recreational activities for children 
with CP, 1.5 to 12 years of age. The secondary purpose was to determine the association 
between children’s level of function in gross motor, manual ability, and communication 
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function classification systems and participation frequency and enjoyment. Knowledge of the 
effect of children’s age, sex, gross motor, manual ability, and communication functions on 
frequency and enjoyment of participation in family and recreational activities of children 
with CP would inform families and service providers when developing an individualized plan 
of care to support children’s desired participation. 
2. Methods  
2.1. Design 
A cross sectional design was used. This study was a part of an ongoing multisite 
longitudinal prospective study that aims to create developmental trajectories and percentile 
curves for impairments in body structures/functions, associated health conditions and 
participation of children with CP. 
2.2. Participants 
The participants were a convenience sample of 694 children with CP and their 
parents. Participants were recruited from 4 regions in the United States (Greater Seattle, WA; 
Greater Philadelphia, PA; Greater Atlanta, GA, Greater Oklahoma City, OK) and 6 provinces 
in Canada (Newfoundland; Ontario; Manitoba; Saskatchewan; British Columbia; Nova 
Scotia). Children were excluded if they had a primary diagnosis other than CP, gross motor 
delay without associated problems with muscle tone, balance, and active movement, or if 
they were wards of the state. Families who spoke English, French, or Spanish were eligible to 
participate in this study. 
Demographic information on the children and their parents is presented in Table 1. 
Children were between 1.5 to 12 years of age with a mean age of 6 years (SD = 2.6), 55% 
were boys, and 71% were White. The motor and communication functions of children varied 
across all five levels of the GMFCS, MACS, and CFCS. Parents of the children were 
predominantly mothers (88%) with a mean age of 37.7 years (SD = 7.9). Seventy-eight 
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percent of the parents were White, 77% had an educational level greater than high school, 
and 58% were employed at the time of the study. 
Ethical approval was obtained from each university’s Institutional Review Boards 
and, when required, from the research ethics boards of sites through which recruitment and/or 
assessment took place. Prior to data collection, written informed consent was obtained from 
parents and assent was obtained from children when applicable.  
2.3. Measures 
2.3.1. Child Engagement in Daily Life Measure  
Children’s participation was measured using the family and recreational activities 
domain of the Child Engagement in Daily Life Measure (CEDL) (Chiarello et al., 2014). The 
family and recreational activities domain of the CEDL is an 11-item parent-reported measure 
that asks parents to rate their children’s participation on two dimensions, frequency and 
enjoyment. Parents score participation on two 5-point Likert scales: how often does your 
child participate in an activity, i.e. frequency, (5 = very often; 4 = often; 4 = once in a while; 
3 = almost never; 1 = never); and how much does your child enjoy the activity, i.e. 
enjoyment, (5 = a great deal; 4 = very much; 3 = somewhat; 2 = very little; 1 = not at all). 
Items of the measure represent categories of activities rather than discrete tasks. Examples of 
items include, family activities at home; outdoor play with children; and organized lessons. 
Under each item, there is a range of activity/routine examples; however, parents are 
instructed that these examples are not exhaustive and they can consider other activities in 
which their children participate.  The CEDL measure can be obtained from CanChild 
website: (https://canchild.ca/en/research-in-practice/current-studies/move-play-study-
understanding-determinants-of-motor-abilities-self-care-and-play-of-young-children-with-
cerebral-palsy).  
Reliability and validity of the measure have been supported for children with CP 1.5 
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to 5 years of age (Chiarello et al., 2014).  Construct validity was established using the known 
groups methods to determine the variation of participation across age groups and gross motor 
function levels. It has been reported that young children (17 to 30 months) participate less 
often and enjoy participation less than older children (43 to 60 months) and children with 
higher gross motor function have higher participation scores than children with lower gross 
motor function. The internal consistency of the measure is high; Cronbach’s alphas are 0.86 
and 0.91 for frequency and enjoyment dimensions, respectively (Chiarello et al., 2014). The 
test-retest reliability for both frequency and enjoyment is acceptable, ICC (2,1)= 0.70 
(Chiarello et al., 2014). Palisano et al. (2014) investigated the change in children’s 
participation in family and recreational activities over one year. The authors reported that the 
measure is sensitive to change over time for children in GMFCS level I (Cohen’s d = 0.22) 
and for children in GMFCS levels II-III (Cohen’s d = 0.34) but not for children in GMFCS 
levels IV-V.  
2.3.2. Gross Motor Function Classification System (GMFCS) 
The GMFCS is a five-level classification system that is intended to classify children 
with CP (2-18 years) based on their self-initiated movement with emphasis on sitting, 
transferring, and mobility (Palisano et al., 1997; Palisano, Rosenbaum, Bartlett, & 
Livingston, 2008). Content and construct validity and inter-rater reliability have been 
demonstrated. Inter-rater reliability is moderate (κ = 0.55) for children younger than 2 years 
and substantial (κ = 0.75) for children older than 2 years of age (Palisano et al., 1997). The 
age bands used in this study were 2-4 years, 4-6 years, and 6-12 years. 
2.3.3. Manual Ability Classification System (MACS): 
The MACS is a five-level classification system designed to classify children with CP, 
aged between 4-18 years, based on their ability to use their hands in daily life activities 
(Eliasson et al., 2006). The classification is primarily based on the quality of handling objects 
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and the need of assistance to perform manual tasks in daily life activities. Evidence on 
content and construct validity has been reported (Eliasson et al., 2006). The inter-rater 
reliability of MACS for children between 4-18 years is high, ICC = 0.97 (Eliasson et al., 
2006). The inter-observer reliability for children under 2 years of age is moderate (κ = 0.55) 
and for children 2-5 years of age is good (κ = 0.67), respectively (Plasschaert, Ketelaar, 
Nijnuis, Enkelaar, & Gorter, 2009). 
2.3.4. Communication Function Classification System (CFCS) 
The CFCS is a five-level classification system designed to classify the communication 
performance of children and youth with cerebral palsy 2-18 years of age (Hidecker et al., 
2011). Children’s communication function is classified based on the effectiveness of 
communication roles (sender or receiver), pace of communication (time and easiness of 
conveying and receiving messages), and type of conversational partner (familiar vs. 
unfamiliar). Evidence of content and construct validity has been reported (Hidecker et al., 
2011). Inter-rater reliability between professionals is good (κ = 0.66) and between parents 
and professionals is moderate (κ = 0.49). Test-retest reliability is very good (κ = 0.82) 
(Hidecker et al., 2011).  
All classification systems can be obtained at no cost from the following websites:  
GMFCS (www.canchild.ca); MACS (www.macs.nu); and CFCS (www.cfcs.us).  
2.4. Procedure  
Parents completed a family information form and the family and recreational 
activities domain of the CEDL at home or at their children’s rehabilitation facility as part of 
their first visit for the On Track study. Parents and therapists independently classified their 
children’s level of function on each of the three classification systems. If the classification 
levels differed, parent and therapist discussed the levels to reach a consensus. Parents’ and 
therapists’ classification of children’s level of function were initially the same or consensus 
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was reached following discussion 98% of the time for GMFCS, 97% for MACS and 95% for 
CFCS.  When consensus was not achieved, the parents’ classification was used unless the 
therapist provided a reasonable justification (Bartlett, Galuppi, Palisano, & McCoy, 2016). 
Data collection for this study occurred between April 2013 and February 2015. 
2.5. Data analysis  
Descriptive statistics were computed for all variables.  Since interval level scores for 
the CEDL derived from Rasch analysis are valid only for children 18 to 60 months of age 
(Chiarello et al., 2014), all analyses were conducted using frequency and enjoyment mean 
raw scores. Our intent was to conduct a multi-factorial analysis to examine the interaction of 
the three classification systems on children’s participation. The assumption of equality of 
sample cell size, however, was not met; many combinations among the three classification 
systems had a low cell size. Therefore, we conducted univariate comparative and 
correlational analyses.  
Differences in the frequency and enjoyment of participation between four age groups 
(1.5-2.9, 3-5.9, 6-8.9, and 9-12 years) and five levels of each classification system were 
analyzed using one-way ANOVAs. Differences by sex were analyzed using independent t-
tests. When analyzing the differences across children’s level of function for each 
classification system, the assumptions of homogeneity of variance and equality of sample 
sizes were not met. Therefore, the Welch’s F-ratio was used instead of the ANOVA’s F-ratio 
as it is considered a robust statistic against the heterogeneity of variance (Field, 2009, p. 379; 
Myers & Well, 1995, p. 105-107). Additionally, Tamhane's T2 post hoc test, which accounts 
for unequal variance and unequal sample size, was used to investigate the pairwise 
comparisons within levels of function in each classification system (Muth, 2014, p. 261). 
Outliers were detected through visual inspection of the boxplots and represented only 0.6% to 
1.9% of the frequency and enjoyment scores, depending on the analysis. We decided to retain 
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them in the analyses due to the large sample size and our interest in reflecting the reported 
participation of children in our study.   
To quantify the magnitude of the differences in the frequency and enjoyment of 
participation, effect size values were calculated using Cohen’s d effect size for t-test analysis 
and eta-squared (η²) for f-ratio analyses (Lakens, 2013). The values of the effect sizes can be 
interpreted according to the following guidelines. For Cohen’s d, d = 0.20 indicates a small 
effect, d = 0.50 indicates a medium effect, and d = 0.80 indicates a large effect size. For eta-
squared: η² = 0.01 indicates a small effect, η² = 0.06 indicates a medium effect, and η² = 0.14 
indicates a large effect size (Lakens, 2013). 
Two simultaneous multiple regression analyses were performed to determine the 
association between children’s levels of function in GMFCS, MACS, and CFCS and the 
frequency and enjoyment of participation. The assumptions of linearity, independence of 
errors, homoscedasticity, absence of influential points and normality of residuals were met. 
For all analyses, the alpha level was set at p < .05. The statistical software used for data 
analyses was SPSS (SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.) 
3. Results  
Descriptive statistics for children’s participation by age and sex are presented in Table 
2. Children with CP, on average, participated in family and recreational activities often (M = 
4.0, SD = 0.65) and enjoyed these activities very much (M = 4.3, SD = 0.57). There were no 
differences in the frequency of participation across the four age groups, F(3, 690) = 2.54, p = 
.056. However, enjoyment of participation varied by child’s age, F(3, 685) = 4.13, p = .006, 
η² = 0.02, with children 3- 5.9 years of age (M = 4.4, SD = 0.58) reported by their parents to 
enjoy activities more than children 1.5- 2.9 years of age (M = 4.2, SD = 0.61). There were no 
differences in frequency and enjoyment of participation between boys and girls, t(692) = -
0.26 , p = .79, and t(687) = -1.77, p = .077, respectively. 
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Descriptive statistics for the frequency and enjoyment of participation of children 
grouped by level of function for each classification system are presented in Table 3. 
Frequency and enjoyment of participation varied by the children’s level of gross motor 
function (frequency: Welch’s F(4, 280.75) = 36.55, p < .001, η² = 0.20; enjoyment: Welch’s 
F(4, 276.95) =  7.59, p < .001, η² = 0.05), manual ability  (frequency: Welch’s F(4, 229.83) = 
34.51, p < .001, η² = 0.20; enjoyment: Welch’s F(4, 227.68) = 10.71, p < .001, η² = 0.08), and 
communication function  (frequency: Welch’s F(4, 234.96) = 52.44, p < .001, η² = 0.27; 
enjoyment: Welch’s F(4, 225.63) = 26.29, p < .001, η² = 0.18).  
 For gross motor function, pairwise comparisons indicated significant differences in 
frequency of participation between children in each level, p < .001, except between levels II 
and III. Children in GMFCS level I enjoyed participation more than children in levels IV and 
V. Children in levels II and III enjoyed participation more than children in level V, p < .05. 
For manual ability, children in levels I and II had a higher frequency of participation than 
children in levels III, IV and V, p < .001; children in level III had a higher frequency of 
participation than children in level V, p < .001. Children in MACS levels I and II enjoyed 
participation more than children in levels IV and V, p < .01. For communication function, 
children’s frequency and enjoyment of participation differed between each level, p < .001, 
except for levels II and III. 
Correlations between children’s level of function for each classification system and 
frequency and enjoyment of participation are provided in Table 4. Frequency and enjoyment 
of participation were negatively associated with children’s level of function for each 
classification system (frequency r = -0.43 to -0.51; enjoyment r = -0.22 to -0.39). The three 
classification systems were positively intercorrelated (r = 0.61 to 0.77). Positive correlation 
between frequency and enjoyment of participation was also observed (r = 0.70).  
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The standardized regression coefficients for the regression models are presented in 
Table 5. Communication function and gross motor function levels explained 28% of the 
variance in frequency of participation, F(3, 690) = 91.8, p <.001, with the communication 
function level having the higher standardized beta. For enjoyment of participation, 
communication function level was the only significant variable in the regression model and 
explained 15% of the variance in enjoyment, F(3, 685) = 42.13, p < .001.  
4. Discussion  
As expected, frequency and enjoyment of participation for children with CP, 18 
months to 12 years of age, varied based on children’s gross motor, manual ability, and 
communication function levels. Children with more functional abilities had higher frequency 
and enjoyment of participation in family and recreational activities than children with lower 
functional abilities. Although significant differences in frequency of participation were found 
between levels of function within the three classification systems, overall children classified 
in levels I to IV participated, on average, often whereas children in level V participated once 
in a while. For enjoyment of participation, we do not believe that the statistically significant 
differences within each classification system are clinically meaningful as children, on 
average, reported to enjoy their participation very much to a great deal.   
A notable finding in our study is that for each classification system, children in level 
V had considerable variability in frequency and enjoyment of participation with some 
children participating almost never and enjoying their participation very little. Our finding 
that children in GMFCS and MACS level V had the lowest frequency of participation 
supports the suggestion that motor abilities might not be a limiting factor unless the child is 
classified as level V (Imms et al., 2008). Collectively, these findings suggest that children at 
level V may be at a disadvantage for participating in family and recreational activities and 
consequently failing to attain the potential benefits of such participation. 
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Although we examined only children’s gross motor, manual, and communication 
functions, the variance explained in children’s frequency of participation by these functions, 
though modest, was relatively comparable to findings of studies that examined 
comprehensive models of child, family and environment/service determinants of participation 
(Majnemer et al., 2008; Imms et al., 2009; Palisano et al., 2011; Chiarello et al., 2012; 
Chiarello et al., 2016). In our study, the variance explained in frequency of participation was 
28% whereas results of other studies explained 12 to 46% of the variance of participation 
(Majnemer et al., 2008; Imms et al., 2009; Palisano et al., 2011; Chiarello et al., 2012; 
Chiarello et al., 2016). However, the variance explained in enjoyment of participation (only 
15%) found in our study was lower than variance explained in other multivariate studies, 
which ranged between 21 to 45% (Majnemer et al., 2008; Chiarello et al., 2016). We 
acknowledge that direct comparisons are challenging because of the methodological 
variations across studies. However, research supports the notion that participation is a 
complex and individualized construct. 
Our findings for communication function expand knowledge of determinants of 
participation of children with CP.  Several studies have reported that children’s gross motor 
function is moderately to strongly associated with frequency of participation (Imms et al., 
2008; Palisano et al., 2011; Chiarello et al., 2016). Our finding indicates that children’s 
communication function had a greater contribution than gross motor function in explaining 
frequency of participation. This finding suggests that higher communication function may 
especially benefit children with CP to participate more frequently in family and recreational 
activities. Our finding that only communication function was associated with enjoyment of 
participation suggests that children who have effective communication function may be at an 
advantage for enjoying their participation. The finding that gross motor function is not 
associated with enjoyment of participation is consistent with the results of a study by 
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Chiarello et al. (2016). Children’s motor abilities, while related to the frequency of 
participating in activities, are not necessarily related to emotional involvement such as sense 
of enjoyment. The fact that enjoyment is measured through parent-proxy report; however, 
needs to be considered, as parents may be able to interpret children’s enjoyment easier if their 
child has higher communication function.  
The finding that CFCS and GMFCS levels but not MACS level were associated with 
frequency of participation is partly attributable to the high correlations among the three 
classifications systems. In our study, the observed high correlation between the GMFCS and 
MACS levels created statistical redundancy to the regression model and therefore the MACS 
level did not contribute to the variance explained in the frequency of participation. Imms et 
al. (2009) previously reported that the MACS level but not the GMFCS level contributed to 
variance explained in diversity of participation. Although GMFCS and MACS are distinct 
motor classification systems, the interdependence and influence of gross motor function (e.g. 
head control and sitting) on manual function is a plausible explanation for the high 
correlation. Moreover, the moderate, but lower, correlation between CFCS level and 
GMFCS/MACS levels can be explained by the fact that communication function is more 
dependent on cognition than gross motor and manual functions. Although moderate to high 
correlation were found between children’s levels of gross motor, manual ability, and 
communication function, nevertheless each classification system provides useful information 
for consideration of a child’s strengths and how to optimize participation despite functional 
limitations.   
The finding that participation did not differ by age and sex may be attributed to the 
participation measure (CEDL) used in our study, which asks parents to rate their children’s 
participation on categories of activities rather than discrete tasks. Since each item on the 
CEDL provides a category of activities, this enables parents to consider all possible activities 
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their children do and then rate them collectively. Although parents reported that children 3 to 
5.9 years of age enjoyed participation more than children 1.5 to 2.9 years of age, we do not 
believe the difference is clinically meaningful as on average children in both groups enjoyed 
the activities very much. Another plausible explanation for lack of differences in participation 
based on children’s age can be attributed to young age of children included in our study (1.5 
to 12 years). Age-related differences in participation of children with CP may be more 
notable when children transition from childhood to adolescence (Orlin et al., 2009; Law et 
al., 2006). Our findings are also consistent with earlier research (Chiarello et al., 2012; 
Palisano et al., 2011) and findings by Law et al. (2006) that sex-related differences were 
evident primarily for specific dimensions of recreational participation but not for the total 
frequency or enjoyment of participation.  
A limitation of the study is that we were unable to examine the combined effect of 
children’s levels of gross motor, manual ability, and communication functions on frequency 
and enjoyment of participation in family and recreational activities. Additionally, we did not 
account for other child or environmental factors that may have influenced participation. We 
examined the total participation scores but did not analyze specific types/categories of 
participation. Our current study only included children with CP and therefore the findings 
may not be generalized to children with other disabilities. We recommend the use of case 
series research to examine and describe child, family, and environmental factors that may 
influence participation in family and recreational activities for children with CP and other 
disabilities across different combinations of gross motor, manual ability, and communication 
function levels.   
Service providers are encouraged to use the CEDL to assess children’s current 
participation and engage children and families in discussions about their priorities for 
participation-based goals. Given the complexity of participation, service providers are 
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encouraged to consider and discuss with the child, family, and other team members aspects of 
the child and environment that may be facilitators or barriers to participation. In addition to 
supporting children’s motor function, we encourage providers to address communication 
function specific to goals for participation. We recommend a solution-focused approach to 
enhance children’s communication through practice of interactions with others in real-life 
contexts, provision of supports, adaptations of activities, and environmental modifications to 
lessen the potential barriers to participation. Children with severe limitations in gross motor, 
manual, and communication functions (level V) may particularly require coordinated, 
interdisciplinary services to understand and address their unique needs. Providers can support 
children, parents, and community leaders by sharing information, providing consultation, and 
assisting families to obtain necessary resources to enable their children’s participation in 
family and recreational activities (Palisano et al., 2012). Further research is warranted to 
systematically examine the variability in participation of children at level V of the 
classification systems. Research is also needed to examine the involvement aspect of 
participation (i.e. affective, cognitive, and behavioral elements of participation) for children 
with CP and other disabilities. We believe that it is important that researchers focus on 
investigating the effectiveness of intervention approaches to support children’s participation. 
5. Conclusion:   
The frequency and enjoyment of participation in family and recreational activities for 
children 18 months to 12 years of age with CP, across the United States and Canada, differed 
based on the children’s level of gross motor function, manual ability, and communication 
function, but not age or sex. Children with higher functional abilities participated more 
frequently and enjoyed their participation more compared to children with lower functional 
abilities. However, differences in the enjoyment of participation across children’s levels of 
function within each of the three classification systems were not clinically meaningful. 
17  
Among children’s motor and communication functions, communication function contributed 
to the variance explained in frequency of participation more than the gross motor and was the 
only function that contributed to the enjoyment of participation. The findings of this study 
emphasize the importance of recognizing children’s strengths and challenges in gross motor, 
manual ability, and communication functions for supporting participation in family and 
recreational activities. Given the complex and individualized nature of participation of 
children with CP, comprehensive understanding of child, family, and environmental factors is 
necessary for setting goals and planning interventions for participation.  
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Table 1 
Child and parent demographic characteristics  
  Participants  
N= 694(%) 
Child age (years) (n = 694) Mean (SD) 6 (2.6) 
Gender (n = 694) Boy  383 (55.2%) 
Girl  311 (44.8) 
Child ethnicity (n = 692)* Non-Hispanic   644 (93.0%) 
 Hispanic 48 (7.0%) 
Child race (n = 682) * American Indian/Alaska Native 14 (2.0%) 
Asian 40 (5.9%) 
Black/African American 60 (8.8%) 
White 488 (71.6%) 
Multiracial 80 (11.7%) 
Child GMFCS (n = 694) Level I 223 (32.1%) 
Level II 155 (22.3%) 
Level III 81 (11.7%) 
Level IV 131 (18.9%) 
Level V 104 (15.0%) 
Child MACS (n = 694) Level I 140 (20.2%) 
Level II 273 (39.3%) 
Level III 104 (15.0%) 
Level IV 117 (16.9%) 
Level V 60 (8.6%) 
Child CFCS (n = 694) Level I 256 (36.9%) 
Level II 122 (17.6%) 
Level III 132 (19.0%) 
Level IV 129 (18.6%) 
Level V 55 (7.9%) 
Distribution of Involvement  
(n = 691)* 
Monoplegia 7 (1.0%) 
Hemiplegia 194 (28.1%) 
Diplegia  182 (26.3%) 
Triplegia 39 (5.6%) 
Quadriplegia 269 (39.0%) 
Parent’s age in years 
(n=684)*  
Mean (SD) 37.7(7.9) 
Parent relationship to child (n 
= 693)* 
Mother 612 (88.3%) 
Father 48 (6.8%) 
Others (indicated as grandparents and 
foster mother) 33(4.1%) 
Total household income (n = 
690)* 
< $30,000 100 (14.5%) 
$30,000-$44,999 57 (8.3%) 
$45,000-$59,999 50 (7.2%) 
$60,000-$74,999 77 (11.2%) 
≥$75,000 303 (43.9%) 
Prefer not to answer 103 (14.9%) 
Parent education (n = 689) * High school or less 157 (22.8%) 
Community college diploma; technical 
degree / associate degree 208 (30.2%) 
University/Graduate Degree  324 (47 %) 
* Based on available data provided by participants 
Table
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Table 2  
Frequency and enjoyment of participation by sex and age groups 
 Frequency 
M(SD) 
Enjoyment 
M(SD) 
Sex   
x Boys (n=383) 4.1(0.64) 4.3(0.58) 
x Girls (n=311) 4.0(0.67) 4.4(0.56) 
        p value  p = .79 p = 0.77 
Age groups   
x 1.5 to 2.9 years (n=129) 3.9(0.68) 4.2(0.61) 
x 3 to 5.9 years (n=210) 4.1(0.65) 4.4(0.58) 
x 6 to 8.9 years (n=239) 4.0(0.64) 4.4(0.52) 
x 9 to 12 years (n=116) 3.9(0.63) 4.3(0.61) 
         p value  p = .056 p = .006 
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Table 3 
The frequency and enjoyment of participation across three function classification systems.  
 GMFCS MACS CFCS 
 Frequency 
M(SD) 
Enjoyment 
M(SD) 
Frequency 
M(SD) 
Enjoyment 
M(SD) 
Frequency 
M(SD) 
Enjoyment 
M(SD) 
Level I  4.3(0.53) 4.5(0.46) 4.2(0.57) 4.5(0.47) 4.3(0.52) 4.6(0.43) 
Level II  4.1(0.54) 4.4(0.52) 4.2(0.51) 4.4(0.48) 4.1(0.48) 4.4(0.49) 
Level III  4.0(0.57) 4.4(0.47) 3.9(0.63) 4.3(0.59) 3.9(0.55) 4.4(0.49) 
Level IV  3.7(0.64) 4.3(0.63) 3.7(0.59) 4.2(0.59) 3.7(0.63) 4.1(0.61) 
Level V  3.5(0.69) 4.1(0.75) 3.4(0.81) 3.9(0.84) 3.2(0.70) 3.7(0.78) 
p value p < .001 p < .001 p <.001 p < .001 p < .001 p < .001 
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Table 4   
Correlations between frequency and enjoyment and classification systems  
 Frequency  Enjoyment  GMFCS MACS 
Frequency      
Enjoyment   0.70 *    
GMFCS -0.44 * -0.22 *   
MACS -0.43 * -0.27 * 0.77 *  
CFCS -0.51 * -0.39 * 0.61 * 0.70 * 
* Correlation is significant at p < 0.01 (2-tailed). 
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Table 5  
Regression models for the frequency and enjoyment of participation  
Frequency of participation (n=694) 
Variable Standardized Beta p value 
CFCS  -.39 < .001 
GMFCS  -.19 < .001 
MACS -.01 0.83 
Adjusted R2 = 0.28, p < .001 
Enjoyment of participation (n=689) 
Variable  Standardized Beta p value 
CFCS -0.41 < .001 
GMFCS   0.04 0.46 
MACS -0.02 0.80 
Adjusted R2 = 0.15, p < .001 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
